Purification and characterization of a Ca2+-binding protein in Lumbricus terrestris.
A Ca2+-binding protein which is capable of activating mammalian Ca2+-activatable cyclic nucleotide phosphodiesterase has been purified from Lumbricus terrestris and characterized. This protein and the Ca2+-dependent protein modulator from bovine tissues have many similar properties. Both proteins have molecular weights of approximately 18,000, isoelectric points of about pH 4, similar and characteristic ultraviolet spectra, and similar amino acid compositions. Both proteins bind calcium ions with high affinity. However, the protein from Lumbricus terrestris binds 2 mol of calcium ions with equal affinity, Kdiss = 6 X 10(-6) M, whereas the Ca2+-dependent protein modulator from bovine tissues binds 4 mol of calcium ions with differing affinities. Although the Ca2+-binding protein of Lumbricus terrestris activates the Ca2+-activatable cyclic nucleotide phosphodiesterase from mammalian tissues, we have failed to detect the existence of a Ca2+-activatable phosphodiesterase activity in Lumbricus terrestris. The activation of phosphodiesterase by the Ca2+-binding protein from Lumbricus terrestris is inhibited by the recently discovered bovine brain modulator binding protein (Wang, J. H., and Desai, R. (1977) J. Biol. Chem. 252, 4175-4184). Since the modulator binding protein has been shown to associate with the mammalian protein modulator to result in phosphodiesterase inhibition, it can be concluded that the Lumbricus terrestris Ca2+-binding protein also associates with the bovine brain modulator binding protein. Attempts to demonstrate the existence of a similar modulator binding protein in Lumbricus terrestris have been unsuccessful.